In order to optimise gas production from Rotliegend reservoirs located offshore Holland it is crucial to obtain both accurate imaging and depth control of seismic data. Prestack depth migration is essential to achieve accurate imaging in this demanding geological environment. However, isotropic imaging velocities differ from vertical well velocities due to transverse isotropy. Use of a prestack depth migration algorithm that comprehends anisotropy has the advantage of providing greater imaging accuracy and the required accurate depth control consistent with well depths. This means that additional well information such as the depths of formation tops from highly deviated wells can be used to constrain the model building. The more accurate anisotropic algorithm will only be effective if the anisotropic properties of the geology are known. To determine the anisotropic parameters a calibration of the seismic data with existing well data is required. A case study is presented using data from a producing Rotliegend gas field located in block L10 of the Dutch sector in the North Sea. Using the seismic tie with one of the many wells on the field, anisotropy parameters have been determined. The resulting anisotropy parameters have been verified successfully at two other well locations that have varying complexity of structure.
Introduction
The geology of the Southern North Sea, Anglo -Dutch Basin presents a huge challenge to seismic processors. Not only is the area subject to salt tectonics giving considerable structural complexity, but it is also complicated by an overburden consisting of lithologies that are complex and have large contrasts in interval velocity. Figure 1 shows a cross-section of an interval velocity model from an area of relatively flat geology. The velocity model has been derived from data of the many vertical wells in the area and illustrates the contrasting velocities with depth. The thickest lithologies are the Tertiary and the Cretaceous Chalk. The fast Chalk section with a very strong depth of burial gradient is sandwiched by the moderate velocities of the Tertiary above and the Lower Cretaceous below. The Lower Cretaceous also contrasts with the fast Lower Triassic, where it is present, although in figure 1 it contrasts with the fast Permian Zechstein salt that ovelays the reservoir. The reservoir exists in tilted fault blocks and horst blocks in the Rotliegend immediately beneath the Zechstein. The ray-tracing of figure 1 shows near vertical travel in the slow Tertiary and Lower Cretaceous formations. Most of the lateral movement occurs in the faster Chalk formation so its anisotropy characteristics could be particularly relevant. Besides the pure imaging aspect, the estimated reserves of the field can vary considerably with small inaccuracies in depth control. It is well known that, in the absence of any structure, imaging velocities derived from short offset seismic data differ from the true vertical velocities as measured by well sonic and checkshot data. This disparity has been attributed to anisotropy and the two velocities can be related to one another with the anisotropic parameter δ δ (Thomsen, 1986) model based on the imaging velocities as defined above. In order to get a good depth tie between the resulting depth image and the wells, a calibration compression or stretch is performed using the available well time to depth tie information. A sounder approach is to drive an accurate anisotropic migration algorithm with a well consistent velocity model and update the model with the same algorithm. For the anisotropic migration algorithm to be accurate for all offsets and in complex structure it is necessary to determine from well calibration the parameter δ δ and a second anisotropy parameter ε ε (Thomsen, 1986) . Even then, the migration will only be accurate if there is a vertical axis of symmetry to the anisotropy (VTI anisotropy). For TI media where this is not the case, the symmetry axis must be determined and comprehended within the algorithm. 
Method
The determination of δ δ and ε ε was done by calibration with a well (Well A) that was located in an area of low structural relief so that the axis of symmetry could be assumed to be vertical. Like all the wells used in this study, it was selected because it was vertical and the quality of its checkshot and sonic data was reasonable. The seismic data that ties the three wells in the study can be seen in figures 2a-c. The anisotropy parameters determined at Well A were then applied to a second well location (Well B) which has low relief in the Tertiary and more relief at Base Chalk. Another test in complex structure along the length of a crossline through a third well location (Well C) has also been performed. As can be seen from figure 2c, the assumption of vertical symmetry was put to the test by this third location. The calibration at Well A was made with a well consistent velocity model as shown in figure 1. Thirteen vertical wells were used in a least squares sense to derive this initial model which has a laterally invariant surface interval velocity and vertical velocity gradient for each layer. The model produced small absolute depth errors at the individual well locations that were considered within tolerance levels by the interpreter. Figure 3 shows the image gather and stack of a small panel centred at Well A that were produced with an isotropic 3D prestack depth migration and the well derived velocity model. The horizon depths (Tops) are listed on the gather and it should be noted that strong seismic events do not necessarily correspond to major changes in lithology. For example the Base Chalk is a more gradual interface sandwiched between two strong events, locally referred to as the "A marker" above and Middle Holland Shale below. As expected, the isotropic result is not perfect and events on the image gather are not flat. Figure 4 shows the same data produced with the anisotropy parameters derived from the calibration. Clearly, the gathers are well flattened and the continuity on the stack panels improved as expected in a calibration exercise. Figures 5 shows the results of the application of the anisotropy parameters derived at Well A to the seismic data of an image gather at Well B. The figure shows prestack depth migrated gathers using the well derived velocity model for isotropic and anisotropic algorithms respectively. A vertical axis of symmetry was assumed and it is clear that the image gather with anisotropy comprehended is quite flat. Figure 6a shows a stack of an isotropic PSDM at Well C that was produced with a velocity model optimised to flatten the image gathers. Figure 6b shows the stack after anisotropic PSDM that was produced using the velocity model derived from the 13 near vertical wells within the field, the anisotropy parameters derived at Well A, and assuming a vertical axis of symmetry. It also has flat gathers and, as can be seen, produced good well ties with the three formation tops on the inserted well C. Besides the depth ties shown, excellent ties have been achieved on the steeply dipping characteristic markers, the "A Marker" and "Middle Holland Shale". In such steep data good ties, flat gathers and examination of well checkshot data all support the concept of a vertical axis of symmetry within the Chalk.
Calibration and Test results

Conclusions
The results presented here show that anisotropy parameters can be accurately derived from calibration of prestack depth migrated image gathers produced with well velocity control. It will be shown that the anisotropy parameters derived at one well can be applied over an extended area, in this case 180 square kilometers. Furthermore a vertical axis of symmetry assumption has produced satisfactory results in the presence of significant structure.
The well-derived lithologic interval velocities were appropriate across the whole field area. They were used as an initial model producing tolerable depth errors at the individual well locations. The final updated depth model could be constrained by depth information from deviated production wells. The anisotropic imaging has also produced a significant change in image quality at the reservoir level fundamental to the optimisation of production. 
